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OBJECTIVES Students from lower socioeconomic status backgrounds continue to be under-represented in medical education. Although various initiatives have been implemented by universities to widen participation, their effectiveness and their timing remain contentious. Prior studies have primarily focused on students already on a medical pathway, with little analytical attention given to the aspirations of primary and secondary school-aged students. The aim of this study was to identify the characteristics of students who express early interest in medicine and ascertain the degree to which diversification of the future medical student cohort is indicated.
METHODS As part of a longitudinal study of educational and occupational aspirations (2012) (2013) (2014) (2015) , students in Years 3-12 (n = 6492) from government schools in New South Wales, Australia, completed an annual online survey. Their individual responses were linked with prior academic achievement and demographic data. Logistic regression models were used to examine the significance of student-and school-related variables as predictors of interest in medicine. RESULTS Significant predictors were: being in the early years of secondary school, possessing high cultural capital, coming from a language background other than English, being female, and perceiving oneself as 'well above average' relative to peers. Socio-economic status was a significant predictor when examined independently, but not when all variables were considered in the full regression model. CONCLUSIONS For medical schools seeking to widen participation, this study underscores the importance of recognising the intersection of other factors with socio-economic status and how they contribute to students' aspirational biographies. If medical schools are to select from a more diverse range of applicants, recruitment strategies must take into account the discursive positioning of the discipline. Sustained outreach into primary and secondary schools may be critical to interrupting the current social reproduction of medical schooling. INTRODUCTION Internationally, elite universities and disciplines remain spaces where disadvantaged students are under-represented, despite improvements in higher education participation rates more broadly. 1, 2 Notably, medicine endures as one of the least diverse degree programmes, particularly in terms of the participation of students from lower socioeconomic status (SES) backgrounds. [2] [3] [4] [5] [6] [7] [8] [9] Although medical schools have acknowledged the need to reduce bias and discrimination in selection practices and better reflect the diversity of the population that future practitioners will treat, 5, 6, [10] [11] [12] the discipline maintains an 'exclusive' image 13 perpetuated by its competitive and high-stakes entry processes. 14, 15 Issues of both recruitment and selection lie at the core of diversifying the medical student body and, subsequently, the medical profession. As Brown and Garlick 16 note, medical schools cannot select a representative student body, if those who are applying to study medicine do not adequately represent the broader population as a whole. Previous research on who chooses medicine typically focuses on students who are already enrolled in medicine, 7, [17] [18] [19] [20] those applying to medical school, 4, 21 or students in secondary school deemed to be 'academically able'. 3, 6, 14 However, if medical schools are to recruit a more diverse range of applicants, 16 it is important to understand the development of aspirations for medicine over time and among a larger cross-section of the population. In this paper, we shift the temporal lens to explore the aspirations of a large sample of Australian primary and secondary school students and identify crucial time-points when targeted interventions might be warranted.
Increasing diversity in medical schools: a profession only for some?
The medical profession has traditionally been perceived as an elite, white, middle-class profession dominated by men. 13 In recent decades, the Australian medical student body has become more diverse in relation to gender, culture and life experience. 22, 23 However, a disproportionately low application and enrolment rate of individuals from lower SES backgrounds persists. 2, 4, 5 In the mid1990s, only 10% of students commencing medical education were from low SES backgrounds. 22 More recently, statistics from the Department of Education and Training revealed that only 13% of applications to study medicine were from students classed as low SES. 24 This figure aligns with the number of applicants from disadvantaged backgrounds applying to sit the Undergraduate Medicine and Health Sciences Admission Test (UMAT), 4, 5 used by a number of universities to assist in the selection of students to undergraduate medical degrees. 25 A similar trend has been observed in other countries. Students applying, and being admitted, to study medicine in the United Kingdom (UK), for example, are more likely to be from higher SES backgrounds, and especially from independent schools. 26, 27 A number of studies have subsequently examined the sociocultural background of students and interest in medical school, 3, [6] [7] [8] 28 with research from the UK identifying an incongruence between class identity and perceptions of medicine. 6, 7 In particular, Greenhalgh 6 found that secondary school students from working-class backgrounds thought of medicine as 'distant' and 'alien', and associated this pathway with discourses of risk. By contrast, students from upper-middle-class backgrounds can feel that medical school is their 'natural place'. 8 Indeed, although other degree programmes offer comparable economic and intrinsic advantages, the choice of medicine for some students from professional middle-class backgrounds is closely entwined with a belief that it is the only suitable degree, and profession, for 'people like us'. 17 Individuals from more privileged backgrounds often have access to the 'right kinds' of resources, or capital, aligned with the medical profession. 9, 29, 30 In comparison, those from lower SES backgrounds often rely on 'weak ties', such as medical students they meet through university outreach initiatives, as a source of capital. 31 Subsequently, students from low SES backgrounds, as well as those who are firstin-family to enter higher education, sometimes feel like imposters when they enrol in a medical degree, and believe they are not entitled to aspire to such a profession. 19, 20, 32 High-achieving, low-SES students from immigrant backgrounds have been found to challenge this trend, motivated by a desire to rectify their parents' lost cultural capital.
14 Although students from a broad spectrum of SES and cultural backgrounds are aware of the highly competitive entry process into medical school in general, they often lack knowledge of the admissions process. 3, 6, 14 However, some students from lower SES backgrounds report additional challenges, perceiving that their teachers and schools do not provide them with support in or actively discourage them from pursuing this pathway, 7, 18 even when they are 'academically able'. 3 Widening participation in medicine: recruitment or selection?
Such evidence has prompted debate in relation to widening participation within medicine, most notably about whether initiatives should be focused at the point of recruitment (via outreach initiatives before the point of application) or selection (after the point of application), or both. 4, 15, 33 Selection strategies have encompassed academic measures, focusing on the 'cut-off' scores for entry based on secondary school matriculation results or Grade Point Average (GPA) as well as non-academic measures such as interviewing and aptitude testing. 15, [34] [35] [36] [37] By contrast, recruitment-based initiatives have involved summer schools and 'taster style' sessions with secondary school students, mentoring workshops with careers advisers regarding admissions processes, 28, [38] [39] [40] and long-term 'pipeline' or 'partnership' strategies with schools. 6, 12, [41] [42] [43] We enter this debate by expanding the terms of reference to investigate the occupational aspirations of students before the point of application. There is growing evidence that occupational and educational aspirations form well before the later stages of secondary school, 29, 44 which has typically been the focus of medical school recruitment activity. 12, 39 We present unique evidence and bring a fresh perspective to underpin future widening participation initiatives by examining student sociodemographic characteristics and school-related characteristics as predictors of aspirations for medicine.
Conceptual framework
To frame this analysis, we employ Pierre Bourdieu's sociological lens and his trio of relational 'tools' (habitus, capital and field) in order to think about access to medicine for primary and secondary school-aged students prior to the point of recruitment. In adopting a non-deterministic reading of Bourdieu, this lens allows consideration of how social and cultural inequalities are reproduced within society and how they are disrupted or transformed. [45] [46] [47] [48] Bourdieu's three key concepts can be explicated utilising the metaphor of a game: whereas capital can be thought of as the resources that are valued within a particular game, habitus is one's dispositions or 'feel for the game', and the field is where the game takes place. [49] [50] [51] The field is central to the relationship, 52 as it is only in relation to a field that capital has any value, whereas habitus structures how individuals position themselves in relation to the given field.
In our study, the field in question is the discipline of medicine. We were particularly interested in examining how aspects of the habitus, both individual and collective, and access to capital aligned with the discipline, provide a structuring framework influencing students' aspirations in terms of what is 'thinkable' or 'unthinkable'. 29, 52, 53 
METHODS
Data were drawn from the Aspirations Longitudinal Study, a 4-year study conducted in New South Wales (NSW), Australia, which explored the occupational and educational aspirations of school students aged 8-18 years. 44 The study comprised four survey waves over consecutive years (2012) (2013) (2014) (2015) , administered annually in an online format during school hours. Participants sampled were enrolled in Years 3, 5, 7 or 9 at the commencement of the study, with each cohort followed into subsequent years, concluding with Years 6, 8, 10 and 12, respectively, in the final year. Overall, there were 64 government schools involved, with variance in relation to SES and geographical location. During the four waves of data collection, 10 543 surveys were completed by 6492 students.
Outcome variable
Survey formats varied slightly for primary and secondary students, with the question asking students about their occupational aspirations being phrased in terms of the kind of work they wanted to do when they grew up (in the primary school survey) or at age 25 (in the high school survey).
Answers to this openended survey question were coded according to the Australian and New Zealand Standard Classification of Occupations (ANZSCO), which is the national standard for classifying occupations based on all jobs in the Australian workforce.
For this analysis, the outcome was a binary variable derived from the ANZSCO codes, denoting if students nominated an interest in a medical career, or not. Given that the ANZSCO provides a standardised categorisation of occupations at varying levels of specificity, we used the three-digit 'minor group' level with 97 categories. 54 Medical careers fall within minor group 253 'medical practitioners', which is part of sub-major group 25 'health professionals'.
A total of 5925 students nominated at least one occupation in any survey. Of these, 332 students nominated an interest in a medical career, representing 5.1% of the whole sample.
Independent measures
Data were derived from the student surveys and linked prior academic achievement and demographic data provided by the NSW Department of Education. Measures for analysis were based on student-related variables (gender, Indigenous status, language background, SES, cultural capital, parental occupation, school location, cohort and year of survey) and school-related variables (school socioeducational advantage, measured by the Index of Community Socio-Educational Advantage [ICSEA], prior academic achievement, student self-perception of relative academic performance, and participation in out-of-school academic tutoring). The operationalisation of each measure is described in Table 1 . All binary variables were coded as 0 for the reference category and 1 for the category of interest. Ordinal variables were coded 0 for the lowest reference category, and 1, 2, 3, respectively, for the increasing categories.
Data analysis
Logistic regression models were used to examine the independent variables in relation to the outcome of interest in medicine (yes/no). Univariate logistic regression analyses were initially undertaken, with results reported as odds ratios and associated p-values. All student-related and schoolrelated variables were then included as potential predictors in a regression model fitted within a generalised estimating equation (GEE) framework, reported as adjusted odds ratios and adjusted p-values. The GEE framework adjusts for the nested nature of the data (with repeated measures for students who responded to the survey on more than one occasion), which is a method of analysis that is robust against mis-specification of the correlation structure. 55 The GEE model was compared with an equivalent random effects generalised linear model employing the same data and variables, and both produced similar estimates and p-values. Data were analysed using SAS software version 9.4 (SAS Institute Inc., Cary, NC, USA), and statistical significance was set at p < 0.05.
Ethical considerations
Participation in the survey was based on existing parental consent arrangements for low-risk research. 56 Parents were notified of the study through an information letter distributed by schools, and were able to withdraw their consent at any time. The study was approved by the University of Newcastle's Human Research Ethics Committee (H-2012-0276) and the NSW Department of Education (SERAP 2012188).
RESULTS
As results obtained through logistic regression analyses can often be difficult to interpret, 57 common language descriptors from Monson 58 are used to assist with the interpretation of effect sizes ( Table 2) .
Who aspires to a career in medicine?
The univariate analyses revealed that the following variables were significantly related to interest in a medical career: gender, language background, SES, cultural capital, having a parent in a medical occupation, school location, ICSEA, prior academic achievement, and self-perception of academic performance. The strongest predictive effect was self-perception of relative academic performance, with students who considered themselves as 'well above average' (odds ratio [OR] = 9.23) or 'above average' (OR = 5.04) relative to their peers more likely to aspire to a career in medicine than students who considered themselves 'well below average' (the reference category). Other strong predictive effects were observed in relation to: being in the highest achievement quartile (OR = 3.61); having a parent in a medical occupation (OR = 3.09); and coming from a language background other than English (OR = 3.07).
We found a moderate effect in relation to SES, with students from higher SES backgrounds (Quartile 4, OR = 2.10; Quartile 3, OR = 2.12) more likely to aspire to a career in medicine in comparison to students from a low SES background. The socioeducational advantage of the school, represented by ICSEA, also revealed a moderate effect, with students attending the most advantaged schools When all student-related and school-related variables were considered in the full logistic regression model, the variables significantly related to interest in a medical career were: gender, language background, cultural capital, student cohort, and self-perception of relative academic performance. As in the univariate analyses, the strongest predictive effect was self-perception of relative academic performance, with those students who considered themselves as 'well above average' relative to their peers (OR = 8.13) more likely to aspire to a career in medicine. Moderate effects were found in relation to: coming from a language background other than English (OR = 2.33), being female (OR = 2.07), being in the Year 7 cohort (OR = 1.69), and possessing the highest degree of cultural capital (Quartile 4, OR = 1.55). In the presence of all the other variables, these were significant predictors in comparison to the reference category for each variable.
Notably, the moderate effects of SES and ICSEA observed within the univariate analyses were not significant within the full model. Other variables that were significant in the univariate analyses but not within the full model were: school location, having a parent in a medical occupation and prior academic achievement.
DISCUSSION
This paper provides a profile of the types of primary and secondary school students who express interest in a career in medicine. As the first of its kind in 58 ‡ Denotes reference category. * p < 0.05. ** p < 0.01. *** p < 0.001.
Australia to investigate such a broad age range of students, and in combination with the large sample size, this study provides valuable insight into student-related and school-related characteristics that are predictive of students' aspirations for this pathway. Building on Australian and international research, we not only confirm what others have found about the types of students who are likely to consider medicine, [6] [7] [8] 17 we tease out a number of factors that contribute to the positioning of medicine as a 'thinkable' career option for only a small proportion of school students, from an early age.
Our univariate analyses paint a predictable picture of students who have typically been associated with medicine as: high achieving, confident about their own academic capabilities, following in the footsteps of their parents, from a higher SES background, attending a more advantaged school, and participating in more privileged cultural pursuits. 59, 60 The relatively high interest in medicine shown by females and those from language backgrounds other than English is representative of recent international trends in application rates to medical schools 4, 13, 14 and the cultural and linguistic diversity within the Australian medical student body. 22, 23, 61 However, the regression analysis found that the strongest predictive effect was related to the subjective measure of student achievement, with students who considered themselves 'well above average' relative to their peers more likely to aspire towards a medical career. Although medicine is often associated with discourses of academic excellence 60, 62 and thought of as a career 'only for the best', 15 it is noteworthy that, in our full regression analysis, it is not actual achievement that predicts interest, but rather how students view their own achievements. This finding aligns with previous research conducted with firstin-family medical students, which found that the idea of medicine made some think that they were not 'smart enough' or 'good enough' to aspire towards such a pathway when they were younger. 20 Indeed, even in the context of widening participation initiatives, the underlying message from medical schools is often framed in terms of 'suitability' and qualities such as talent and academic merit. 63 Our study adds to this evidence base by showing the primacy of academic selfconcept in shaping aspirations for medicine among students as young as 8 years of age.
Perceptions of medicine as an elite profession are reinforced by the predictive significance of cultural capital. For school students who are accessing more privileged forms of cultural activities (attending museums, art galleries and libraries, for example), a medical career can appear to connect with their 'imagined futures', with an educational trajectory that fulfils family and sociocultural norms and expectations. 7 Arguably, these students have the right 'tastes' 32, 64 aligned with society's perception and positioning of the medical profession. Habitus, displayed through 'taste' as a cultural expression of wealth, 64 although attached to individuals, also has collective elements relating to group-based identification. 65, 66 In this way, a career in medicine for such students is 'rooted in well-established life worlds'. 67 Previous research from the UK also found that school students with the highest levels of cultural capital were more likely to aspire to professional careers, such as in medicine and science. 29 At the same time, however, habitus can act as a driver to better one's social position or protect against downward social mobility.
14,29 Within our study, the full regression model showed that students from language backgrounds other than English were more likely to aspire towards a career in medicine than students from Englishspeaking backgrounds. Although additional qualitative research is needed to explore why these students were interested in medicine, the finding is suggestive of medicine's positioning as an economically and socially advantageous career 68 and consistent with other studies that have linked the 'high' educational aspirations of students from ethnic minority backgrounds with a strong academic self-concept, a commitment to schooling and expectations fostered within the family. 69 Further analysis revealed that it was primarily students from Asian language backgrounds who were aspiring towards a medical career. Previous Australian research has identified similar trends, with more than a quarter of students who sat the UMAT during the period 2000-2012 being from Asian language backgrounds, 5 and another study reporting an over-representation of students from Asian language backgrounds applying for, and being admitted to, medical schools. 61 Similarly, the large ASPIRES study from the UK found that students from ethnic minority backgrounds were more likely to aspire to a career in medicine than their White British peers, 29 aligning with the over-representation of newly qualified doctors from minority ethnic groups compared with their share of the general population. 70 Overall, the significance of subjective achievement, cultural capital and language background warrants further attention in light of the continued emphasis on the under-representation of students from low SES backgrounds within medicine. Although SES was not significant in the full regression analysis, this is not to say that medical schools should ignore SES. Rather, our analysis suggests that in order to widen participation of students from low SES backgrounds in medicine, further work needs to be undertaken concerning the intersection of SES with other factors that contribute to students' aspirational biographies.
In particular, our findings point to the need to consider the broader positioning of the medical discipline 19 and how students might see themselves as 'fitting' with medical culture. Specifically, the interplay of capital and habitus relative to the discipline of medicine provides a structuring framework for understanding how students consider their 'place' in this field:
52 not determining how they will act, but shaping how they feel they are able to act. Medical schools often communicate a picture of the 'ideal medical student' to potential applicants: someone who 'fits in' with the image of academic excellence and who posseses the right kinds of cultural, social and economic capital. 60, 62 However, creating this kind of picture may serve to perpeptuate cultural reproduction, 60 maintaining the status quo and the inequalities that medical schools are hoping to adddress through widening participation initiatives. 59 Implications for widening participation in medicine Our findings suggest that the primary and secondary school years provide a critical juncture for targeting wider participation in medicine. If medical schools are to diversify the pool of applicants 16 and recruit a more representative student body, the discursive tension between excellence and social accountability within medicine must be addressed. 60, 71, 72 Indeed, regulation of who enters medical school constitutes an act of power. 59 In order to disrupt enduring hierachies, privileges and inequalities, 73 we argue that school outreach initiatives need to be implemented early and sustained over time, as happens with some longterm 'pipeline' and 'partnership' activities in the USA. 6, 12, [41] [42] [43] Through the implementation of earlier initiatives, medical schools and universities can work to demystify medical culture for schoolaged students. Using current medical students, doctors and academic staff from a variety of different backgrounds has been proposed as a way to facilitate access to 'insider knowledge' about the medical profession. 3, 18, 39 Our study also signals the importance of utilising such role models to emphasise and reorient the image of the types of people who pursue medicine, and what being a medical student, or doctor, actually involves. 7 The age range of our sample provides a new perspective within this context, highlighting the importance of earlier initiatives within the widening participation agenda, rather than solely targeting the secondary school level, or primarily focusing on selection strategies. Although there is no 'one size fits all' approach to widening participation, our research provides a sound evidence base on which to build new interventions focused on school students well before the point of application for medical education.
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